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1-Halo-4,6,10-hexadecatriene(s) of formula CH3(CH2)4CH=CH(CH2)2CH 
=CH-CH=CH-(CH2)3X (I) is new. X is halogen. Pref. prepn. of (I) 
comprises reacting phosphonium salt(s) CH3(CH2)4CH=CH(CH2)2CH2PR3X (II) 
with base and Wittig reacting reaction prod, with 6-halo-2-hexen-1-al: 
OHCCH=CH(CH2)3X (III). R is a 1-1 0C alkyl. Prepn. of 
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is also prepd. more readily. 
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CH^CH.J^CH^CHCCHj.CH^CHCH^CHCCHaJ.X 
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*A*x9 AEfc£&£ -ft* 
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/SC x "C & * ) Tg$lv4 6-AD-2-^*t>»l- 

CH l (CH l ) 4 CH=CH(CH J ) I CH=CHCH=CH(CH,),X 



" d - 4 , 6 ,10-^ * * x * h Ux>CD«jg^&. 
3. W##llffilRai-/\a-4,6,10-^*<frxa 
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H,COCO 

T^£ft*4,6,l0-^*«fxa h>Ji-;i/7t 
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7 jut t K^fciirtf - h«x^f;HGI©t^ 

94y?<ffc:jKj&tttc£LiTfc. * 0) * JHJ 
£jfcfctf>*i8K*Bg* '> □ y ViK^ft if (DISS 
X tfi & t *i T v> ft ft I* ft 6 ft v> . -e *v \Z It V 4 
VTA tjR«fc«^fc«)©**y|Sfc*^*5- 

L . raattrttfcBtt «T« SE . <o tz #> o 

XUtttfiWiN? z z t . * £8ffi-Ctifft&3*$* 
&£fc-r£ft£0>*c£tffty. I»WK*f It, 

t 5 3 3 7 y K — 7 — * * (Cocoa pod borer 
Both ; Conopooorpha cramerella)£> & 7 x D > 

4,6,10-^** 5 s a h'Jx-ji/rtf 
-h<D£#fc#v>Tfcra«-e*y, w*i*ti;p. 

S.Beevor eit*»»tr h7 t H n ^7 ;yi/x- 
f/l/«)|gTR!!lf:7il/f t K&ffiV>T^fiaS:^ 
o T V> £ (Journal of CheBical Ecology 12(1)1 
(1986)). 



HO^Hj^OH^^Br^Hj.OCOCH,-^^^ 

Br(CH 2 ) a OH V b x h l D J^7 V » Br(CH a ) 3 OTHP 
CH Lf N C H " ' OH> HOCH,CsC(CHj > OTHP^^ 

HOCH a CH=CH(CH 3 ),OTHP^§§| 

OHCCH=CH(CH 2 ) 3 OTHP 
CH a (CH»)«CH=CH(CH 2 ),CH=PPh^ 

CH,(CH 1 ),CH=CH(CH a ),CH=CHCH=CH(CH l ),OTHP 



p-TSOH t 
MeOH 



CH^CHJ.CH^H^HJ.CH^CHCH^HCCHJ^OH 
Ac t O 



CH J (CH x )*CH=CH(CH l ) l CH=CHCH=CH(CH l ) 3 0-| 

H 3 COC 

P C C : £ it 0 u A tt f *>* > 
THP : 2 -r h 7 t K d ^ 5 - ;u 
p-TSOH: p-MUx>x;i/*:/®[ 
<a # & 3 -yxw fc H J& 83 £ 7 ;t/ r t 



a©ia^**D^<b^tt«:«fflu* ft «: ft 6 r . 
x&ttn::?«j£-c£**>0>iMift^. 

* fc. , Itrc P.S.Beevor£liu - /\n-yj >fij 

ii^fiaiftjfelti^^. Cft 5 fcSS;rcXgtf& 
51 1 ft y , LiAiH«*iO*ttftK*fcfflv*ft 
ft If ft S> ft n i: A # & * . 

Br(CH t ) 3 C00C,H t ^^y^Br-Ph/P(CH 2 ),C00C I H s 

Qtert-BuOK | 

2)CH,(CH a ) 4 CH=CH(CH 2 ) a CH=CHCHO 



CH 3 (CH 2 ) 4 CH=CH(CH 3 ),CH=CHCH=CH(CH 1 ) l 



1 



H s C 2 OOC 



L1A1H, 



CH, (CH a ) 4 CH=CH(CH 2 ) a CH=CHCH=CH(CH») 3 OH 
Ac,Q 



CH 3 (CHa) 4 CH=CH(CH 1 ),CH=CHCH=CH(CH x ) a OCO 

I 

CH 3 

(«9! tftffc U «k -2) t r * BUS ) 
* « *R <n g ft 11 . =3 3 7 y K - 7 - * A 0 
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xx;b7tf-h&. 3r*Ub£fc : 1* 

(»Sifc#£fc-fafc*!><3#®:) 
* IB 08 tc «fc * & lb £ & . 1 - ^ n - 4 , 6 , 10- 

CH 3 (CH a ) 4 CH=CH(CH a ) a CH=CHCH=CH(CH 2 ) a X 

T. -IK* 

CH a (CH a ) 4 CH = CH(CH 2 ) a CH 2 PR 3 X 
(^^Rtt^S^^*fc{i^^^^Kl-10CD7 

;u xii/NayvJIK^T^a) T^SJii 

OHCCH = CH(CH a ) 3 X ( £ * X li /\ □ V V 
7 - /y t *) A v r -r fcj£££-trT®bft*fc0-e 

* a . 

CH a (CHa) 4 CH=CH(CH a ) a CH 3 PR 3 X 



2)OHCCH=CB(CH 3 ) a X 



CH a (CH,).CH=CH(CH l )«CH=CHCH=CH(CH l ),X 

x > a . #K7;i/*»;£jH{b£&Sitf>#£T. Ad 

&BL&Zlt*ZtlZ*y. 3 3 7 v K - 5 - 

CH s (CH a ),CH=CH(CH 2 ) 2 CH=CHCH=CH(CH») J OCO 

I 

H,C 

± Se tf> * ft « ct ft & (fc £ tt . 
lift LT/Si^*v5-jfiA 

CH,(CH,),CH"CH(CH,),CH,PR,X 
( j£ * R ti *# S 1ft 4£ * tz it l& % B =f- tk l ~ I 0 <D 7 
& * X\t^uV^m=f~VkZ>) T 2 ft ft 

nttli, - KB 5£ 
CH,<CH,)«CH = CH(CH,) t CH.X(i**0> 

. l-^n-4-xiz><attfafti£*c|»UT~ 

ft*A*xr>A4&&*9ftZi:tf'l?£. £ £ * 0 & 
tt <b li IS «> 6 ft fri ft . 

^ CO* X * x *7 A Jfc tt . aUJMC^l/ 500 
~ 1 500.1 0ffl£0*tt&*D*T*!KLfcft. 

tS^iSjli: ItiiTHF. i/ x ^ ;i/ x - f )i> . 
n - y ^ ;i/ x - r ;u . h>i/x>, dm 

so. DMF&tftfffli^fcftaat. r ft £ co a -c 

* x 0 Ai£ 1 L 800- 1 200 nfi COfiJ^-effl 
tt ft 0 4< ft * L it . - £ • lfi^hUTttn-^^ 
/b ij * $ A . tert - ^f/l/'jf nn'«7i^ 
U#tt*£JK&. * M * A tert-7 h * S> K , 7* h 
y £ A x x 7 - h K £' 0)T )V M £ « 7 ;i/ 3 ? - 
h , DMSOfcNaHfc^fcOTfiSftft >f/l/^ 
;i/ 7 -< x ;i/ ;i/ A x * v , tMjn7; K^if 
8: 9* If ft C 2: # "C * ft , ZftP>Ort-Clin-7* 

* * V «7 A , A y *7 A tert- 7* h * f K * I* 



?5 !«J 3-240752 (3) 
<b £ ft -/®^PR,T?^$tvft*A7^>mi: 

ft#ttJS««TAp»Ktf:rftc:i:m:« 3 T»ftr 
£ T £ ft . 

-K-4-r1zv, i-yof-4-ftv. l - ? □ 
b y x * ;u * ^ 7 -r v u Z ffi # M 6 ft ft . m & k 

Ifc#*ll^fh7t KD77> (J^TTHFtt 

6 ) . 7th-Mj;t"i!^i ffl r ft c: t # v z 

ft. - tOS^^tCtttftroj^K^U^ASr^Aofft 
. tftfrt-r ft . £tt&jftitttg®ft£ 

K £ »J R& ft tf. -0Uci± 60 ~ nor. ffu< 
li 70~90«C Vfi toft ft . 1 -/> □- 4 -x* 

VKftl. 0.9-l.IfiS«O*^7Y>JKfc*U5 
1 t /l/S y 300-~1000mfiCDSIiJ£&#il*T N,J fcli 
7;i/rf>^xo^&T. 3~20B#f«iS^$-yrT?T 

-rft*x*~^Affi/i>t5e)ftft. 

> ^ ;i/ x ;u 7 -< x JU % JU j< - * > $: . * A * x «7 
AffitC^L0.8~l.lf&^fij|jpA.Tt77(?D^»*L 
^. dCOJRiol±iaS-40^401C. ^*U<{±-I0 
-20TCT, 30#~2B$M. N , * tt 7 ;i/ =f V # 

^ K . ^ ^ ^ ^ ^ X * 7 x u x > ft ^ tc. - 
ffi^C: OHCCH = CH(CH,),X(5£#Xt±/Nn 

-l-7-;i/$r^J^*-ttr»7-< v x >r tjS^Sr^lS 
5 it ft . ^Cti^^jx5 6-^a-2-A^t>- 
l-7-;Hi. * {ii BH A IC <t ft *?09 Bg 63-227537# 
(»-B*-(E)-2-7/U4r>-l-7-;i/©« 
it # t£ ) icMwntoi^feiat^ot, 5 - 

2 - ^ ^ y - 1 - 7 - ;i/ r ;i/ ^ ;u 7 t ^ - /i/ i: 
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XMgC5C(CH t ) 1 X CH(OR), >(RQ) > CHC5C(CH,) > X 




HOCH J CH=CH(CH 1 ),X- 8 ^OHCCH = CH(CH l ) 1 X 
(cis) (cis) 

>{fcA^i: 6-^a~2-'\*lr>-i-7-yi/«:. 

* * * :l 2 A £ K # L 0. 8 ~ 1 J ^ fi *fl A. T ft * 

ffi * T * * T 7 ;u r t KfcjfifTtMU^. 
(Z)-4-ft-iH>'J 7 i - ^1/ * X * - ^ A 3 

- ^ -f Ki: 6 - ? a d-<e)-2-^*s/>-i-7- 
;i/ 4: 0 $ * y r- w t J© i: 0 & , s/ * / h 9 :/ 



4,6,10-'\*tfr;*7 h »J:n:/tfllX#£<®*tv 

HfJlh'Ji^i. &Ctt»T7l/*y£«ft£ 

- ^ - * X 0 ft 7 x a * V V ih * . 4 ,6,10 - a 

* if r * h'Ji-;i/7tf - hK*&4*&<£&1' 

* £ T £ . S * K x * r /I/ flp * # £ U 4 , 
6 .lO-'x * *x * h«Jiy-i-*-^t«*tft 
ch4i?«ft.MiLtf. l-^no-4,6,10 - a 

J&aHftSJE2?^-t4r-& fc> **91.5%T4,6,10 - a* 

V t * V 'Ji-;i/7tf - htf&fcft*. 

CH, (CH.) <l GH=CH(CHa) 2 CH=CHCH=CH(CH 1 ) J X 

CH,COOK t 
CH.COOH 
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CH,(CH 1 ) 4 CH=CH(CH 2 ),CH=CHCH=CH(CH 2 ) J OCO 

I 

H a C 

(* m m) 

JUT. *«W®A(*W*£j««ftwTff. 

« Z ft H Pfl £ 2 ft Z> <D -C l± H . 

%mm i . 

1-^DD-4,6,10-A^^f* h 'JxvO^/S 
(Z)-4-x-k-;i/h U ^^X/L/tfX^-^AB 
- f << K660 g (1.29* T H F 1290nfi £ & J£ 

JC«H:A<1, N,#0fcT, * U * Atert-7 h * 
1/ K 122 g (1.09* ;u) & lO-lSTZT ftl*. 30#|ffl 
^V>t. 6-^DD-(E)-2-A#t^- 
1 -7 - ;H50 g (1.13* JU) & 25TC & jg it <c n «fc 

J6**a »C LT T H F ft Bftjfe L fe'tt. n-^^if 
>5OOg&*0iLr faifcti h U 7i -;i/*^7>f 

JR«Lfci:c:6. 220 g ®ffi«&ffi«c^19 ' 
,6 155- 165 r /l.SnnHg) . :hlC3PTIR, 



NMR # <fc G C - MS ^ftfHfetCi, * CO 
±##tt 1-5? □ a-E f Z f Z-4,6,10-^4itf : 

• h U x > T $> y , £ © (J a> lc i Z % 0 4 E . 6E, 

ft L t I f!l ^ . 

• MSCm/z : x ^ $ h ;u & & it ) 

254*(17), 218 (5), 197 (8), 183(1 2), 1 77 (0), 

143* (100) . 107 (57), 91 (34). 81 (29), 79(64), 
69(26), 67(45), 55(29), 41(45), 39(14), 29 
(17), 27(12). 

(* epa tr - o \t&m 31 ci«>raffi(*r7£*e - o * 

# i ) 
•NMR 6 : ppm 
0.9(3H,t), 1. 1- 1.5(6H,n) , 1.73-2.30(1011, 
a), 3.43(2H,t), 5.25(2H,t), 5 . 00 -6. 45 (4H , 
■»). 

• I R aa' x (neat) 

3005, 2960, 2930, 2850, 1650, 1470, 1450, 
1320, 1125, 990, 950, 720. 
Hfctt 2 . 

(l)l-*DO-4,6,10-'\*tfxrt h'Jx>&- 

X**ll-C1#&*ifcl-*nn-4 I 6,l0-'s* 
iff *h'Jxv 220 g tjfe*P»AU 480 gi:*» 
K480 g * & ££S K Aft. Ni#ffl^Tl40—145 

r r 6 Bnaflttt l «* eood&^A 

T#»L. * & *S*«Sf7 sf* •> a -c 

K*LT fctfLfctC*. 220 g <B$|8t&a8B0# 
«t^l9e/lf: ( j*,£l60~l72r/ 1 mHg). £ ft K 
OOTNMRfc^t/GC - MS^0fHf:U5, 
*0±rit*K«2%)l*E,Z f Z-4,6,lO-'\**x 

K12%©E,E,Z<*i: 3 3 

• MS(m/z : 7s * O b 

278(4), 218(3), 163(1), 162(2), 161(1), 
150(2), 148 (1), 147(3), 136 (1 ), 134 (1), 
1 33 (3), 1 2 1 (2), 1 20 (1), 1 19(3), 1 08 (9), 
107(100), 106(4), 105 (6), 93(5), 92(5). 91 
(27), 81 (9), 80(23), 79 (99), 78(3), 77(1 1), 



ft lffl¥3-240752 (5) 

1 - 7 - ;U 200 g (1. 13^ & ffl » , 
nmifl 1 i: ± < m%<D lift & ft -3 d 6 . 186g 
©^^^^^^^^^(^^lss-igiic/i.SiiiDHg). 

d ft H "3 H T G C - MS#*? & lf;t:5, * 0 
±##»il-:/o*-E,Z,Z-4,6,10-'\*^7 ? 
*MJl>T*U, 4 fc 14 % CD 4 E . 6E t I0Z 

T o 2 C H -3 , 
• MS(m/z : * ^ ? h )U $ g Jfc ) 

29B*(20), 241*(7), 227*(14), 216(6), 202(3) 
157*(71), 177(9), 163(6), 150(8), 137(9), 
1 24 (10), 1 21 (1 1 ), 1 08 (14), 1 07 (73), 91 (36), 
81(39), 80(34), 79(100), 69(41), 67(94), 
55 (37) , 54 (20) , 53 ( 14) , 4 1 (77) . 

nmm 3 . 

h (7) if f& : 

69(11), 67(11), 55(13), 43(55), 42(3), 41 

(26). 
•NMR 6 : ppn 

0.9(3H,t), 1,1-1. 5(6H, n) , 1.9(3H,s), 1.7 

~2.4(10H,m), 3.9-4. l(2H,t) , 5.3(2H,t), 

5.0~6.4(4H,n) . 
(2)1-^D€-4,6,10 - A^iff * h'JxvS 

^tt4fS2Tf§6*lfel-^P J E-4,6,10-A^ 
*fT* h y x>l86g t M*»tt* »J 200 g 
K 200 g £: £ JE&ffitc Aft . N 2 #H&T140~145 
t?48$Piffl^Uf;, *&* 500mfi £ A. 

■ca*u, *<&*r«/B h y * atr 

*UT 165g <7D$tf&0i88H8i 

###e>ftfc (»^i6o~i72r/ 1 «Hg). c ft K 

(77%) ttE,Z ( Z-4,6,l0 - A^lff *hiji 
>-l-^7tf-h1?fey. d tfHi ;5MC 14 % CD 
E,E,Zfc£4 %^f60»faj|%tt^S:fr>U-ev>fc. 
(8«80*»J&> 
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ii^rtf-h^ <&*r«{fc*» : l- 
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